Absence of adhesion triggers differential FAK and SAPKp38 signals in SW620 human colon cancer cells that may inhibit adhesiveness and lead to cell death.
Upon adhesion, anchorage-dependent cells transmit survival signals from the matrix into the cell. Loss of anchorage leads to anoikis. Resistance to anoikis may influence tumor progression and metastasis. To better understand the pathways that regulate the choice between adhesion and cell death, we examined FAK, c-Src andMAPKinase activities in SW620 human colon cancer cells. SW620 cell suspensions were first allowed to adhere to collagen I for 30 minutes and adherent cells were subsequently counted. FAK, p38, c-Src and ERK1/2 phosphorylation were assessed by Western blot in adherent cells and in cells prevented from adhesion by plating unto BSA-pacificated dishes. p38 and FAK were inhibited by SB203580 (20 microM) or by specific FAK antisense nucleotides or FAK siRNA, respectively, and adhesion quantitated. Apoptosis (anoikis) after lack of adhesion was measured colorimetrically in control cells and in cells treated with SB203580. Adhesion to collagen I nearly doubled FAK phosphorylation at Y397, the autophosphorylation site, and decreased p38 activation by 60% (p<0.001) but did not affect FAK phosphorylation at Y576, the c-Src dependent site. Lowering FAK expression with FAK antisense decreased adhesion to collagen I; the larger decrease in FAK expression obtained with the siRNA (43 +/- 2%) resulted in significantly greater inhibition of adhesion not only to collagen I but also to collagen IV and fibronectin. The p38 inhibitor diminished anoikis and enhanced adhesion. Interestingly, the SB compound also significantly inhibited FAK phosphorylation at Y397 (23 +/- 3% in adherent, 30 +/- 4% in non-adherent cells at 30 minutes and 35 +/- 4% in adherent, 46 +/- 14% in non-adherent cells after 6 hours, p<0.05 for each) and greatly enhanced phosphorylation of ERK1/2, a putative anti-apoptotic component of the MAPK cascade. In the absence of adhesion, SW620 cells exhibit increased p38 but decreased FAK activation, signals that may promote cell death. Our observations with the p38 inhibitor SB203580 indicate that inside-out signals, from p38 to FAK, may regulate both adhesion and anoikis in SW620 cells. In addition, the data suggest the presence of cross-talk between the pro-apoptotic p38 and anti-apoptotic ERK1/2 pathways.